Are Orthotrichum and Dorcadion (Orthotrichaceae, Bryophyta) heterotypic generic names? -Acta Mus. Siles. Sci. Natur. 65: 193-202, 2016.
Introduction
Orthotrichum Hedw. is one of the largest of all moss genera. Since its inception (Hedwig 1801) over 250 species have been given names under this generic name, of which about 150 species are still accepted in modern bryology (Lewinsky 1993; Crosby et al. 2000) . Because species of this genus exhibit great diversity of morphological traits, Orthotrichum was subdivided into no fewer than seven subgenera and five sections (Vitt 1971; Lewinsky 1993) . However, according to recent molecular studies only five subgenera are now recognised (Sawicki et al. 2012) .
Despite remarkable diversity of morphologies, in classical taxonomy the genus was given cohesion by a specific combination of primarily sporophyte characters. These include immersed to short-exserted and often ribbed capsules with a diplolepidous peristome consisting of 16 or 8 narrow endostome segments alternating with 16 or 8 paired exostome teeth, which have thickened, usually ornamented outer plates and mostly thinner and less ornamented inner plates. The characteristic shape of capsules and the peristome structure is coupled with large, campanulate-mitrate and mostly hairy calyptrae which entirely cover the capsules and this unique combination of morphological traits makes Orthotrichum one of the most distinctive and readily recognisable of all moss genera. In addition, the plants have orthotropic, mostly sympodially branched stems and they exhibit typically xerophytic features, including small, isodiametric and mostly papillose cells with incrassate walls. This is associated with the ecological predilections of Orthotrichum species which generally grow in open and sunny habitats, either epiphytically on bark of deciduous trees or epipetrically on rock faces and stones. As a result, any of the species described since the last decade of the eighteenth century have been accurately placed in Orthotrichum and hence this generic name almost entirely lacks synonyms.
Taxonomic history of the generic name Orthotrichum
Because Orthotrichum species are distinguished on the basis of microscopic characters, they were recognised relatively late. Dillenius (1741) in his Historia muscorum described only three species for which he used polynomial names and which are currently recognised as (1788), who dedicated his Florae Megapolitanae prodromus to J. Hedwig, and it is rather evident that he had received from him the relevant information on Orthotrichum which had been then scheduled for publication in the second volume of Descriptio et adumbratio microscopico-analytica muscorum frondosorum. This volume was published only a year later (Hedwig 1789) and Timm (1788) gave references to it in the genus and species names. These pre-1801 names were subsequently validated by Hedwig (1801) in his Species muscorum frondosorum, the nomenclatural starting-point work for mosses (Sphagnum excepted). Finally, Grout (1935: 106) designated O. anomalum as the generitype of Orthotrichum.
The characteristic combination of morphological traits has made Orthotrichum one of the most distinctive and readily recognisable of all moss genera and new species accurately placed in it. The upshot of this ostensible homogeneity of this genus was that its name has only a few synonyms, including Nauia Borkh., Brachytrichum Röhl., Dorcadion Lindb., Muelleriella Dusén, nom. cons., Stroemia I. Hagen, hom. illeg. (≡ Nyholmiella Holmen & E.Warncke) and Orthomitrium Lewinsky-Haapasaari & Crosby. Of these, Muelleriella and Nyholmiella are generally accepted as distinct genera (Vitt 1976; Sawicki et al. 2010; Plášek et al. 2015) .
Recent phylogenetic studies have revealed the polyphyletic nature of Orthotrichum and provided strong evidence for the division of species of this genus into groups characterised by immersed versus superficial stomata (Goffinet et al. 1998 (Goffinet et al. , 2004 Sawicki et al. 2009 Sawicki et al. , 2010 . In particular, phylogenomic analysis based on complete mitochondrial genomes and platomes, as well as nuclear rRNA gene clusters, have fully supported splitting the traditionally conceived genus Orthotrichum into two additional segregates (Sawicki et al. 2016 /in press/) .
As a result, the monotypic genus Pulvigera Plášek, Sawicki & Ochyra was recognised to accommodate P. lyellii (Hook. & Taylor) Plášek, Sawicki & Ochyra as a sole species and for species with phaneropore (superficial) stomata, monoicous sex condition, mostly lacking gemmae and having a haploid chromosome number of 6, the generic name Dorcadion Adans. ex Lindb. was adopted. The molecular data also suggest that species with superficial stomata are more closely allied with species of Ulota Mohr than with species of Orthotrichum sensu strictu with cryptopore (immersed) stomata and having a haploid chromosome number of 11 (with one known exception) (cf. Plášek et al. 2015) .
The application of the generic name Dorcadion for this large segregate of Orthotrichum (Plášek et al. 2015) proved to be incorrect. This name has had a chequered nomenclatural history and Lindberg's (1878) discussion on the genus Dorcadion, which was written in the old-fashioned Swedish, was initially misinterpreted. Closer re-examination of this text revealed that the intent of Lindberg (1878) was different and he clearly showed the identity of Dorcadion and Orthotrichum.
An historical account of the generic name Dorcadion
The genus name Dorcadion was introduced by Adanson (1763) as one of eight new names he coined for genera of mosses. In fact, he ascribed this name to Dioscorides and it is derived from the ancient Greek word δορκάς (dorkas) meaning a species of gazelle with distinctive dark and white bands running along the sides of the animal. In orthotrichalean mosses this name apparently makes a reference to distinct longitudinal ridges and colourful bands on the capsule typical of many species. As is the case with other Adanson (1763) names, Dorcadion had fallen into obsolescence for over a century. It was apparently because the orthotrichalean mosses were then still inadequately known and the genus itself was poorly characterised by Adanson (1763). In the meantime Hedwig (1789) described in detail the new genus Orthotrichum which gained universal acceptance after using it in Species muscorum frondosorum (Hedwig 1801) .
The generic name Dorcadion was resurrected by Lindberg (1878) who provided the following justification for his decision:
"Af de nya äro alla sammansatta af ganska heterogena länkar och derföronaturliga, med undantag af två, Sekra och Dorcadion, det förra alldeles detsamma som Cinclidotus P.-B., det sednare fullkomligt liktydigt med Orthotrichum Hedw. (our bold), Brid., fastän de lemnade diagnoserna visserligen icke äro så välgenomförda som vetenskapen numera kräfver. Vi anse oss likväl nödgade at åter upptaga dess tvänne genusnamn, dels emedan de äro ganska naturligt begrämsade såsom omslutande endast sins emellan nära affina arter, dels för prioritetsrättens konsequenta genomförande, dels äfven på grund af att de flesta af hans fröväxtsjägten ånyo kommit till heder, blot med en obetydlig förändring i stafningssättet, der välljudet sådant fordrade, hvarpä Genera plantarum af Bentham och Hooker lemna talrika bevis, såsom t. ex. Asimina, Canavalia, Foeniculum, Arctostaphylos, Carbenia, Carduncellus, Encelia, Liabum, Oftia m. fl., samt slutligen emedan åtskilliga af hans nya genera bland fanerogamerna säkerligen icke äro bättre skilldrade än sagda två inom mossornas grupp, men det oaktadt blifvit gillade".
The translation from Swedish reads: "All of the new ones [genera proposed by Adanson] are connected by fairly heterogeneous links and are therefore unnatural, with the exception of two, Sekra and Dorcadion, the first mentioned quite the same as Cinclidotus P.-B., the latter exactly the same as Orthotrichum Hedw. (our bold), Brid., although the diagnoses are not as accurate as nowadays demanded by science. We still feel forced to reinstate these two genus names, first since they are rather naturally delimited and include only closely related species, second because of the consequent application of the priority rule, and third since most of his [Adanson's] seed plant genera have again come into use, with small changes in spelling, when the pronunciation demanded this, as shown in numerous cases in Genera plantarum by Bentham and Hooker, e.g. Asimina, Canavalia, Foeniculum, Arctostaphylos, Carbenia, Carduncellus, Encelia, Liabum, Oftia, and so on, and finally since several of his new genera among the phanerogams are certainly not better described than the mentioned two among the bryophytes, and are still accepted".
Apart from the above discussion, Lindberg (1878) provided the following diagnosis of Dorcadion which was compiled from the data presented by Adanson (1863) in The words "det sednare fullkomligt liktydigt med Orthotrichum Hedw.", which mean "the latter exactly the same as Orthotrichum Hedw.", make Dorcadion Adans. ex Lindb., quite unambiguously, a superfluous and illegitimate name for Orthotrichum Hedw. according to the modern rules of nomenclature (McNeill et al. 2012) . However, in the light of the then mandatory rules of nomenclature the statement on the identity of Dorcadion and Orthotrichum meant that the former name should have been adopted for orthotrichalean mosses. Accordingly, Lindberg (1879) transferred all Scandinavian species of Orthotrichum to Dorcadion.
Lindberg's (1878, 1879) nomenclatural novelties were largely ignored by the vast majority of contemporary bryologists and the name Orthotrichum unanimously continued to be used in all major floras and compendia of mosses (e.g. Lesquereux & James 1884; Venturi 1887 Venturi -1888 Braithwaite 1889; Limpricht 1890; Brown 1895; Paris 1895 Paris , 1905 Dixon & Jameson 1896; Brotherus 1902; Roth 1904) . The unlawful use of Orthotrichum was sanctioned in 1910 when the Third International Botanical Congress in Brussels changed the starting-point for nomenclature of mosses (Sphagnum excepted) to 1801, the year of the publication of Hedwig's Species muscorum frondosorum and this decision remains mandatory (McNeill et al. 2012) . Accordingly, Orthotrichum was legally reinstated as a proper genus name for this large group of mosses and Dorcadion must be considered as a homotypic synonym (Wijk et al. 1962; Farr et al. 1979) .
The answer to the question in the title of this article is obviously an unequivocal "No". With Lindberg's (1878) reference to Orthotrichum Hedw., it is not the final sentence of Art. 10.2 that is relevant, but Art. 52.2(c) and Art. 7.5 of the current (Melbourne) Code (McNeill et al. 2012) . By stating that Dorcadion was the same as Orthotrichum, Lindberg (1878) 
Nomenclatural implications
The illegitimacy of the generic name Dorcadion implies that for a segregate of the traditionally understood Orthotrichum, consisting of exclusively monoicous species with phaneroporous stomata, no name is available. Accordingly, Dorcadionella is proposed as a new generic name to accommodate the species which were incorrectly positioned under Dorcadion by Plášek et al. (2015) . This new name is a diminutive of Dorcadion. Species of Dorcadionella are characterised by having appressed to erect leaves that are narrowly lanceolate to oblong-or ovate-lanceolate, keeled, acuminate to acute or rounded with the margins mostly recurved. The costa is single and usually subpercurrent. Short cylindrical, unbranched gemmae are occasionally present on the leaves. Sex condition is always monoicous. The capsules are immersed to somewhat long exserted, smooth or less often furrowed when dry. The stomata are superficial. The vaginula is naked or hairy. The peristome is double (rarely reduced or single), erect or reflexed when dry. It consists of 16 exostome teeth that are usually arranged in 8 pairs and an endostome of 8 or 16 segments.
The calyptra is naked or sparsely to densely hairy. A haploid chromosome number of 6 has been determined in species which have hitherto been studied chromosomally.
Dorcadionella is a medium size genus which currently consists of 63 species and one variety which have a worldwide distribution. Originally, they were all described under the generic name Orthotrichum and herein they are given names in Dorcadionella. This necessitates the following new names and combinations. Only names currently used are listed. 
